Supplementary Fig. 1 Thickness measurements of inkjet-printed Ti 3 C 2 T x /WSe 2 films. a AFM imaging and corresponding height profile typical of Ti3C2Tx/WSe2 gas-sensing films for one printing pass. b Average film thicknesses derived from AFM for as-printed Ti3C2Tx/WSe2 films versus number of printing passes of 1, 2, 3, and 5, indicating a thickness of approximately 60 nm for one printing pass. Supplementary Fig. 2 Wireless sensor system. a Functional block diagram. b Image of a wireless-reading flexible sensor system.
Supplementary Note 1: Gas-sensing system and controls of humidity and flow
rates/concentrations of VOCs. Supplementary Fig. 3 shows the schematic setup of a homemade gas-sensing system used in this study. To monitor the response of the sensors to various VOCs (ethanol, methanol, acetone, hexane, benzene, and toluene), the sensors were placed in a Teflon sensing chamber with gas inlet and outlet. The VOC vapors were generated from a temperaturecontrolled bubbler by introducing dry air in organic solvents, which was then diluted to a desired concentration by dry air flow. The flow rates were controlled by mass flow controllers (5850E, Brooks Instrument, USA). The total flow rate was fixed at 500 ml/min during the measurements.
The concentration of a given VOC was calculated by equation 1 as: 1
where C is the concentration of the VOC in ppm; f and F are the flow rates (in sccm) of the bubbling air saturated with VOC and air as dilution gas, respectively; P is the total pressure (which is atmospheric pressure in our system); Ps is the saturated partial pressure (in mm of Hg) of the VOC obtained from the following Antoine equation (equation 2), 2 where T is the temperature, A, B, and C are Antoine coefficients. The Antoine coefficients and associated data for vapor pressure calculations of various VOCs are summarized in Supplementary Table 1 .
The relative humidity (RH) in the chamber was controlled by adjusting the flow ratios of dilution gas (air) and moisture, monitored with a commercial humidity sensor (HDC 2010, Texas Instruments nm). The intense peaks of Ti3AlC2 at ~39° are replaced by a broadened peak with low intensity, which corresponds to the elimination of Al interlayer atoms and formation of Ti3C2Tx. 3 The (002) diffraction peaks for Ti3AlC2 at 9.5° shifts to 9.0° for Ti3C2Tx, suggesting the introduction of surface functional group. 4 The XRD results are consistent with the SEM images with accordionlike structure observed in Ti3C2Tx. 5 6 Supplementary Fig. 5 The size distribution of Ti3C2Tx/ WSe2 nanohybrids measured by dynamic light scattering. in the manuscript. Notably, the response of the Ti3C2Tx/WSe2 (2 wt%) sensor is much higher and faster than that of the Ti3C2Tx/WSe2 (4 wt%) sensor (compare Supplementary Fig 7c, d) .
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According to Supplementary Fig. 7e , electrical noise levels of WSe2, Ti3C2Tx, and Ti3C2Tx/WSe2
(2 wt%) were approximately 1%, 0.08%, and 0.15%, respectively. The highest noise level of the WSe2 having high resistance nature is the hurdle that limits the development of high-performance room-temperature sensors. Notably, the individual Ti3C2Tx with a higher electrical conductance has the lowest noise of 0.08%, but its response value is the lowest among the four sensors tested.
In contract, the sensor based on Ti3C2Tx/WSe2 (2 wt%) nanohybrids exhibits the highest response and very low electrical noise (0.15%), indicating that this hybrid material outperforms both individual WSe2 and Ti3C2Tx for VOC sensing. As revealed by the HAADF-STEM images in Supplementary Fig. 7e and f, an excess of WSe2 concentration in the hybridization process causes the Ti3C2Tx hosting matrix to cover with an excessive number of WSe2 nanoflakes, resulting in blocking of the Ti3C2Tx/WSe2 heterojunctions as the major gas reaction sites, thus further decreasing the sensor response. Supplementary Fig. 8 Responses of 60, 120, and 180-nm-thick Ti3C2Tx/WSe2 electrode films towards 40 ppm of ethanol and acetone. 
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